The enzyme mnyo-inositol-l -phosphatase (EC 3.1.3.25) is a Mg" -dependent phosphomonoesterase which catalyses the breakdown of myo-inositol 1 -phosphate to yield inositol and inorganic phosphate. The enzyme is widely distributed and has been studied in several tissues including rat testis (Eisenberg, 1967) . rat mammary gland (Naccarato et al., 1974) . chick erythrocyte (Roth et a[., 198 I ) and bovine brain (Hallcher and Sherman, 1980) . Recently, the enzyme from rat brain was purified to homogeneity (Takimoto ef al. 1985 ) and a 2'-nucleotidase activity, which had characteristics similar to that of myo-inositol-1 -phosphatase, was described in human brain (Vogel & Thomson, 1986) . Since the bovine brain enzyme was shown by Hallcher & Sherman ( 1980) to discriminate little between the D-and L-enantiomers of myo-inositol I-phosphate it is thought that the enzyme may function to return inositol to phosphatidylinositol after breakdown of phosphatidylinositol 4,sbisphosphate as well as in the biosynthesis de novii of inositol from glucose 6-phosphate. This report describes the properties of the partially purified rat brain enzyme, in particular, its substrate specificity and modulation by Ca*+.
In these experiments partially purified enzyme was obtained from whole rat brains by modification of the procedure of Hallcher & Sherman (1980) . Tissue was homogenized in 2 vol. of 0.15 M-KCI/~O mM-Tris/HCI pH 8.0,'O.l mM-EGTA containing 0.02% (w/v) NaN,, using a Polytron homogenizer. The homogenate was centrifuged at ISOOOg,, for 30min and the supernatant fractionated using ammonium sulphate. The 40-60% (w/v) precipitate was resuspended in homogenizing buffer and dialysed against 0.2 ~-KC1/50 rnM-Tris/HCl pH 8.0/0. 1 mM-EGTA/ 0.02% (w/v) NaN,, and the pH of the dialysate adjusted to pH 6.0 using solid Mes. After standing at 4°C for 10 min the preparation was returned to pH 8.0 with 10% (w/v) KOH and heated at 60°C for 15min. Further centrifugation at Abbreviations used: Ins1 P. inositol I-phosphate; InsZP, inositol 2-phosphate: Ins( l.4)f2. inositol 1.4-bisphosphate; Ins(1,4,5)f,, inositol I ,4.5-trisphosphate.
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49 OOOg yielded a supernatant which contained the enzyme activity. Enzyme incubations were performed for 30 min at 37 C in a final volume of 0.1 ml using multiwell microtitre plates and activity measured as release of inorganic phosphate by the procedure of ltaya & Ui (1966) . Reactions were terminated by addition of 0.2 ml of phosphate reagent and absorbance measured at 620nm using a Titretek Multiscan, MC1340. Kinetic analysis was performed either by hyperbolic plots of V versus S or by Lineweaver-Burke analysis.
Enzyme activity was dependent on Mg2+ ( K , 1.2 m~) and levels higher than 2.5 mM were inhibitory. Li+ inhibition of inositol-I-phosphatase was uncompetitive with respect to substrate and was half-maximal at 1 mM. The substrate specificity of the enzyme, although in broad agreement with others, differed in a quantitative manner. Thus Lineweaver-Burke analysis revealed a K , for racemic myoinositol I-phosphate of 0.082 f 0 . 0 2 7 m~ (mean f s.D., n = 4) and similar values were obtained for 2'-AMP ( K , 0.083 f 0 . 0 1 7 m~, mean & s.D., n = 6) and 2'-GMP ( K , 0.09 f 0.02 m~, mean s.D., = 4). The specificity of the enzyme with respect to the D-and L-enantiomers of myoinositol I-phosphate is of coilciderable interest and this was studied in two ways. Firstly, the K , for the D-enantiomer and the racemate were determined and found to be the same (0.08 mM), although analysis of the initial velocities revealed a mean ratio of 1.5 f 0. I2 : 1 in favour of the racemate. In three experiments the initial velocity of the D-enantiomer breakdown was 44.8 f 10pmol of P,/min and for the racemate 67.7 f 16pmol of P,/min. Evidence for the complete metabolism of the D-enantiomer and racemic substrates was obtained by studying the release of P, in the presence of excess enzyme when incubated for 2 h at 37°C. Release of P, was complete from both substrates and confirmed the ability of the partially purified enzyme to metabolize both enantiomers. (see Table I ).
The substrate specificity of the enzyme was further studied using Ins2P, Ins( 1,4)P, and Ins( 1,4,5)P, as potential substrates. The results of these experiments are summarized in Table I . Even in the presence of an excess of enzyme, neither of these inositol phosphates was metabolized within a 2 h incubation. These findings demonstrate both the positional specificity of the mono-phosphoesterase activity with respect to the 1 and 2 positions as well as the lack of activity Table I . Substrate specijcity of partially prujied rat brain myo-inositol-I-phosphatase Substrates ( 1 0 0~~) were incubated for the times shown, and the percentage theoretical maximum releasable Pi determined. towards higher inositol phosphates containing phosphate at the 1 position. The inability of myo-inositol-I-phosphatase to breakdown Ins( l,4)P, and Ins( 1,4,5)P, may be due to stearic hindrance at the substrate binding site due to the additional phosphate esters present in these molecules. Inhibition of rat and bovine brain myo-inositol-1-phosphatase by Ca2+ was previously described with K, values of 0.02mM (Hallcher and Sherman, 1980, Takimoto et a1 1985) . Although similar results could be obtained in these studies, when EGTA/Ca*+ buffers were used, these was no inhibitory effect of Ca2+ on enzyme activity over the concentration range IO-'-1O~'M. These finding suggest that myo-inositol-1-phosphatase is unlikely to be directly regulated by changes in intracellular Ca'+ levels within the physiological range.
P, release (YO)
Further purification (approx. 100-fold) of the enzyme was achieved by gel filtration chromatography. When heattreated (60" C for 15 min) and non-heat-treated enzyme was subject to Sephadex GI 50 gel filtration, myo-inositol-Iphosphatase activity eluted as a single peak of activity of apparent molecular mass 55 kDa. 2'-Nucleotidase activity, measured as relase of P, from 2'-AMP, co-eluted with the inositol-I-phosphatase activity. These findings suggest that these activities are shared by an enzyme(s) of similar molecular mass and stability (pH 6.0, 60"C), although further studies will be necessary to confirm whether InslP and 2'-AMP are substrates for the same enzyme.
